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STATEMENT OF THE PROBLEM
The Robust PDU construction described in Appendi x J paragraphs J. 4,
J.4.1, J.4.2 and J. 4.3 is not described correctly.

PROBLEM ANALYSI S:
The Robust PDU transm ssion construction order and the sequence of
processi ng order of a Robust PDU are not correct.

PROPCSED SOLUTI ON:

a. Change the paragraphs J.4, J. 4.1, J.4.2, J.4.3, and J. 4.4 to read: |

J.4 PDU construction. The follow ng exanpl es shall be used to clarify
robust PDU transm ssion order and processing order (i.e. scranbling-

FEC- convolutional codi ng and fornatlon of packets) The input—to-the

N—é—#ayep—QF—e——#ebus%—p#e%eee#}——The robust protocol consi sts of

three parts: (1) robust PDU header — robust frane synchroni zation and
setting of the robust frane format, (2) the PL scranbl ed or
unscranbl ed and/ or convol uti onal coded user data and (3) SOPs and
segnent counters to form packets in accordance with the setting of
the nulti -dwell transm ssion format when the nulti-dwell protocol is
i npl enented. I'n this exanple, the MSB (2" bit) of each octet of user
data and the MSB of each cent+rol—field is represented with an
italicized font. The figure XX shows the processing order with

convol utional code disabled, no nmulti-dwell hope detection and no

i nk out age.

J. 4.1 Robust PDU header. The robust PDU header proetocel—consists of
three-two parts: (1) robust frame synchronization pattern (see Figure
7) and (2) setting of the robust frame format (RFF) (see Tables |, I

and [11). and—se%%+ng—e¥—%he—pebus}—LFane—#e#n&%r—éz}—sepaﬁbLan

appLFed—Pe—Phe—Hsep—daPa— The robust PDU header shaII be |nserted

first when i npl enenti ng Robust Conmmuni cati ons Protocol. The robust
frame format shall be formatted with nmulti-dwell majority vote 3 out
of 5 BCH [15, 7] coding. The exanples show the differences based on
the nulti-dwell flag settings to append the rest of the data.

J. 4.2 User data. The input to the robust protocol is a 188-220 DL
PDU. The DL PDU is user data to the N-1 layer (i.e. robust protocol).
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PL scranbling and convol uti onal coding shall be applied to the user
data if selected in the robust frane format. Hathis—exanple—tWen
the robust frame format sel ects both scranbling and convol utional
coding, the user data is scranbled before the user data is
convol uti onal coded. The LSB of each octet passed fromthe data shal
be transmtted first. However, in the follow ng exanples, PL
scranbling and convol utional coding +sare not selected, the user data
is not a real DL PDU which reduces coupling between changes in the
188-220 frane and this exanple. The exanple user data is an array of
octets counting down 49 — 0.

J.4.3 Multi-dwell flag set. Fhe—sulti-—dwell—protoecol{(MP)istheraihn

BoM-H—The nmulti -dwell protocol (MDP) is the nmain conponent of the Robust

Conmruni cati on Protocol (RCP). The nulti-dwell flag shall be set in the
robust frane format (RFF) if MDP is inplenented. Either PL scranbl ed or
unscranbl ed, and/or convol uti onal coded user data shall be divided into
64-bit segnents. Based on the Multi-dwell Transm ssion Fornat (MDTF)
setting, these segnents shall be packed into 6, 11, or 13 segnhent groups.
Then, a packet shall be forned by appending the SOP and t he segnent
counter to the end of the group. BCH [15,7] shall be applied to the
segnment counter prior to appendi ng. The nunber of BCH [15, 7] copies, 32-
bit or 64-bit SOP pattern, and the nunber of segnents per packet are
determ ned by the MDTF setting. An exanple of the robust transm ssion wth

MDTF=3 ( 64-bit SOP, MV 3:5, 6 segnents), no PL scranbling, no
convol uti onal coding and without a hop occurring is shown in Table
LXXVI |1

J.4.4 Multi-dwell flag not set. Wen the nulti-dwell flag is zero the data
shall not be put into packets. Only the robust frame synchronization field

and robust frame format shall be inserted and seranblng—and/orFEC shall
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—PL scranbling, and/or
convol utional coding can be applied to the user data. An exanple of the
robust transm ssion without MDP, no PL scranbling, no convolutional coding
is shown in Table LXXI X

b. Change Appendi x B as shown bel ow.
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M L- STD-188-220C

APPENDI X B

410.1.6

Application Guidance for the
HAVEQUICK I Link

J3.6

102.1.3.4:M

Yes_  No__

410.1.6.1

Frequency Hop Synchronization

J36.1

102.1.3.4:M

Yes No_

410.1.6.1.a

To avoid the loss of critical data, such
as the cryptographic synchronization
and/or the protocol SOM patterns, the
DTE transmission timing shall be
synchronized to the frequency hops
through use of hop detection and
prediction

J3.6.1

102.1.3.4:M

Yes No__

410.1.7

Summary

J3.7

102.1.3.4:M

Yes No__

410.1.7.a

To maintain network timing using the
Type 1 timing equations, the RHD shall
be extended by inflating the Stimefor a
fixed Type 1 acknowledgment transmit
frame format for multi-dwell operation
assuming the worst case hop rate (Hop
All)

J3.7

102.1.3.4:M

Yes No__

410.1.7.b

Since the message transmission timeis
variable, the time-out period (TP) sync
point shall be figured from the final
frame flag at the end of the transmission

J3.7

102.1.3.4:M

Yes_ No__

410.2

PDU Construction

102.1.3.4:M

Yes No__

410.2.a

The following examples shall be used to
clarify robust PDU transmission order and
processing order (i.e. scrambling-EEC;,
convolutional coding, and formation of
packets)

J4

102.1.3.4:M

Yes_ No__

410.2.1

Robust PDU Header

102.1.3.4:M

Yes No__

410.2.1.a

The robust PDU header shall be inserted
first when implementing Robust

Communications Protocol

102.1.3.4:M

Yes No

410.2.1.b

The robust frame format shall be
formatted with multi-dwell majority vote

J4.1

3 out of 5 BCH [15, 7] coding

102.1.3.4:M

Yes No

410.2.2

User Data

J4.2

102.1.3.4:M

Yes No__

410.2.2.a

PL _scrambling and convolutional coding
shall be applied to the user data if selected

J4.2

in the robust frame format

410.2.2.ba

102.1.3.4:M

Yes No

The LSB of each octet passed from the
data shall be transmitted first

J4.2

102.1.3.4:M

Yes _No__

410.2.3

Multi-Dwell Flag Set

J4.3

102.1.3.4:M

Yes No__

410.2.3.a

WhentThe multi-dwell flagisshall be

set; in the rrobust fframe synchronization
field-and+robustframefformat

(REF)shall-be inserted if MDP is
implemented

J4.3

102.1.3.4:M

Yes No__
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247

M L- STD-188-220C

APPENDI X B

410.2.3b

™ | ol o
to-the user dataif selected-in-therobust
frameformat_ Either PL scrambled or
unscrambled, and/or convolutional

coded user data shall be broken into 64-
bit segments. Based on the M ulti-dwell
Transmission Format (MDTEF) setting,
these segments shall be packed into 6,

11, or 13 segment groups. Then, a packet
shall be formed by appending the SOP
and the segment counter to the end of the
group

J4.3

102.1.3.4:M

Yes_  No__

410.2.3.c

Fheuserdatashall be putintopackets

{BCH [15,7] shall be applied to the
segment counters_prior to appending.
The number of BCH [15, 7] copies, 32-
bit or 64-bit SOP pattern, and the
number of segments per packet are
determined by the MDTF

dwell transmissionformat)

J4.3

102.1.3.4:M

Yes No__

410.2.4

Multi-Dwell Flag Not Set

J4.4

102.1.3.4:M

Yes No__

410.2.4.a

When the multi-dwell flag is zero the
datashall not be put into packets

J4.4a

102.1.3.4:M

Yes No__

410.24.b

Only the robust frame synchronization
field and robust frame format shall be
inserted and PL_scrambling, and/or
EECand/or convolutional coding-shalt
can be applied to the user data

J4.4

102.1.3.4:M

Yes_ No__

A.7.10 Bose-Chaudhuri- Hocguenghem (15, 7) Coding Algorithm

Item

Protocol Feature

Reference

Status

Support

Notes

411

Bose-Chaudhuri-Hocquenghem (15, 7)
Coding Algorithm

Appendix K

102.1.3.4:M

Yes_ No__

4111

BCH (15, 7) Code

K.3

102.1.3.4:M

Yes No__

41111

Hardware Encoding

K.3.1

102.1.3.4:0.<2
>

Yes _No__

411.1.2

Hardware/Software Decoding

K.3.2

411.1.1:M
411.1.3:M

Yes No__
Yes No

411.1.3

Software Encoding

K.3.3

102.1.3.4:0.<2
>

Yes No__

248
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C.

Add these figures at the end of Appendix J.

The main figure is shown as Figure XX. For

clarity purpose Figure XX

is broken in two parts at the dotted |ine and shown as Fi gures XXa

and Figure XXb. The connection points are showmn as A° B, Cand Din

figures XXa and XXb at the broken section in figure XX

Thisfigure is broken
here and shown as
Figure XXaand

Figure XXb.

DL Frame 2 DL Frame 1

V.36 Scrambling Data

—

2.1f Scramble bit set n the Fig. 9.

FEC/TDC FEC/TDC FEC/TDC
Data Block 3 Data Block 2 Data Block 1 3. If FEC/TDC bits set in the Fig. 9.

(384 bits) (384 bits) (384 bits)

FECTDC

Block
(168 bits)
FECITDC FECITDC FEC/TDC FecrToc
Data Block 3 Data Block 2 Data Block 1 Block 4. TWC & Data Field
(384 bits) (384 bits) (384 bits) (168 bis)

!

PL Scrambling Data

5a. PL Scrambiing and V.36 Scrambiing (tem 2. are.
mutual exclusive.

!

Packet n (last)
(11/13/6 64-bit Segments)

Packet 3
(11/13/6 64-bit Segments)

Packet 2 Packet 1
(11/13/6 64-bit Segments) | (11/13/6 64-bit

Do o et e 7

Last Packet

Packet 4 - Packet (n-1)

Packet3

Packet 2

———>

Packet 1

7. 11/T376 6451 segments per packet based on 1o seting of MLt dwel
wansmission format (VDTF) fom the Table .

e 8. Robust rame format (RFF) seting fom the

vt Table |

11.1/3/5 copies based on the setting of BCH BCH BCH. BCH CH 9. RFF formatted with majority vote 3 out of 5 BCH word|
/r MDTE fom the Table I. assiey | asoes | 5o | asbi | asoe
cos | ocpe | e | o | oy
/
SSET B e e = =5 = = =5 i i o o i
cwa | cre | ce | cra | ore crte | crts | cota [ arte | cote Y " " Y "
BcH | s 8C BcH | BoH SOP (64 bits) Last Packet Packet2 BCH BcH | soH | Bew SOP (64 bits) Packet1 BCl sch | scu | sch | scu RCP Frame Sync
asbis) | @sbits) | asois) | @sois) | @sbits) (6 64-bit Segments) (6 64-bit Segments) (asbits) | @svis) | @asbits) | asbis) | s 0its) (6 64-bit Segments) (asbits) | @svis) | @5 bits) | asbis) | 5 bits) (64 bits)
proal vl Il e B il vl Il sl sy prial vl Il Itirasl Rty
TS TSe0 | TSer [ TS [ TS = =5 = = = i3 B o i i
e | are | cre | cra | ore Last Packet packet2 arre | eria | crra | arie | cria Packet 1 - . . . . RCP Frame Sync
o | son | son | sew | scw SOP (6abits) | L AniPACKE ). CH ] BCH SOP (64 bits) sch | scu | son | son | eck 4
asbits) | @sbits) | asois) | @sbis) | @sbits) (13 64-bit Segments) (13 64-bit Segments) | uspis) | asbis) | (sbis) | @sbis) | @sois) (13 64-bit Segments) | s its) [ (sois) | asbis) | @asoits) | assis) (64 bits)
s | et | eps | oer | oem s | ocos | s | o o1 s | ocos | s | oo | oo
Tse | Lseo | Lowo e | se | oo mE | R | R | R | e
cre | cra | cra arte | arte | crte - Y " Y "
EA -V A SOP (64 bits) Last Packet Packet 2 rEll e B SOP (64 bits) Packet 1 sen | son | een RCP Frame Sync
asor | asbi) | @sbis (13 64-bit Segments) (13 64-bit Segments) | usbis) | s | asois (136a-bit Segments) | sy | asvis) | asbis) | asvis | assis (64 bits)
w3 | e | oo Pl el ey s | con | e ] o | oot
= LA B i W i
CB"C&H SOP (32 Last Packet Packet 2 Cé’éf SOP (32 bits) Packet 1 son | sen | sen | sen | sen RCP Frame Sync
(St bits) (11 64-bit Segments) (11 64-bit Segments) bt (1164-bitSegments) | (Siuy | 1S5 | aSh | cSo | aSo (64 bits)
ool ool s | oot | s | e | om
mE | R | R | R | R
AllPL Scrambled or w | oin | st | sin | RCPFramesync e
UnscrambledData | sbie) | sois) | asbis) | asoi | asbis (64 bits)
s | con | s o1

Fi gure XX. Robust

PDU constructi on
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V.36 Scrambling Datd

I

2. 1f Scramble bit set in the Fig.|o.

. If FEC/TDC bits set in the Fig| 9.

FEC/TDC FEC/TDC FEC/TDC
Data Block 3 Data Block 2 | Data Block 1 [«
(384 bits) (384 bits) (384 bits)
TWC
+
TH
A 2
FEC/TDC
HDR Block|
(168 bits)
FEC/TDC FEC/TDC FEC/TDC FEC/TDC
Data Block 3 | Data Block 2 | Data Block 1 [ HDR Block 1
(384 bits) (384 bits) (384 bits) (168 bits)
PL Scrambling Data
Packet n (last) Packet 3 Packet 2 Packet 1
(11/13/6 64-bit | —-————- (11/13/6 64-bit (11/13/6 64-bit (11/13/6 64-bit |-
Segments) Segments) Segments) Segments)
A 5 \\
\ Packet 4 - Picket (n-1) 5, packet 1
Last Packet \< Packet 3 Packet 2

Fi gur e XXa. Robust PDU Construction (Top Part)

4. TWC & Data Field

T

5. If Scrambling Flag set in the|
Table | RFF.

a. PL Scrambling and V.36 Scrambling (item 2.) ar¢
mutual exclusive.

. If Multi-Dwell Flag (MDF) set ir
the Table | RFF.

. 11/13/6 64-bit segments per packet based on thg
setting of Muti-dwell transmission format (MDTF) fro
the Table II.
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Packet 2

10. Segment Counter

RFF
(7 bits)

8. Robust frame format (RFF) setting
from the Table I.

RFF RFF RFF RFF RFF
) Packet 1 b he e he e 9. RFF formatted with majority vote
AN Seg Seg Seg Seg o o BCH | BCH ] BCH | BCH S ouors BCH word
cre cre cre cre cr e @sbits) | (15bits) | (15bits) | (15bits) | (15bits)
Last Packet ~ Facket3-Racket(n-y BCH BoH BoH BoH BeH 11. 1/375 copies based on the setting of cp5 cpd cp3 cp2 cpl
@sbits) | (@5bits) | @5bits) | (@5 bits) | (15 bits) MDTF from the Table Il
cps cp4 cp3 cp2 cpl
\
L Seg L Seg L Seg L Seg L Seg \\‘ Seg Seg Seg Seg Seg RFF RFF RFF RFF RFF RCP
Ctr & Ctr& Ctr & Ctr& Ctr & Last Packet Packet 2 Crig| Cri&|Crl&|Cri& | Crl1& + + + + +
BCH BCH | BCH | BCH BCH Sop (6 64-bit - (6 64-bit BCH BCH | BCH | BCcH BCH Sop E?Cke‘ 1 BCH | BCH BCH | BCH | BCH Frame
(15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) | (B4 bits)|  segments) Segments) | (15 bits) [ (15 bits) [ (15 bits) [ (15 bits) [ (15 bits) | (64 bits) | (6 64-bit Segments) | (15 i) [ (15 bits) | (15 bits) | (15 bits) [ (15 bits) [ Sync
cp5 cpd cp3 cp2 cpl cp5 cpd cp3 cp2 cpl cp5 cp4 cp3 cp2 cpl (64 bits)
L Seg L Seg L Seg L Seg L Seg Seg Seg Seg Seg Seg RFF RFF RFF RFF RFF RCP
Ctr& Ctr& Ctr& Ctr& Ctr& SOP Last Packet Packet 2 Crig| Crig|Crl&|Cri& | Crl1& SOP Packet 1 + + + + + Erame
BCH BCH | BCH | BCH BCH | e bits (13 64-bit - (13 64-bit BCH BCH | BCH | BCH BCH | (62 bits (13 64-bit BCH | BCH BCH | BCH | BCH Syne
(15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) ( ) Segments) Segments) (15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) ( ) Segments) (15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) Y1 N
cp5s cp4 cp3 cp2 cpl cp5 cp4 cp3 cp2 cpl cps cp4 cp3 cp2 cpl (64 bits)
L Seg L Seg L Seg Seg Seg Seg RFF RFF RFF RFF RFF RCP
Ctr & Ctr & Ctr & Cri&|Crl&|[Cr1é& Packet 1 + + + + +
BCH | BCH | BCH ;ObP_ s Gtha-lsat\tF:eCkrilems) | ase A‘Ft’;lcé:‘ ;ems) BCH | BCH | BCH 6?10;’ (13 64-bit BcH | BcH | BeH | BeH | BeH Féame
(15 bits) | 25 bits) [ (15 bits) | (64 bits) 9 g (5 bits) [ 25 bits) | (15 bits) | (64 Pits) Segments) (15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) ync
cp3 cp2 cpl cp3 p2 cpl p5 cpd cp3 cp2 cpl | (64 bits)
L Seg Seg RFF | RFF | RFF RFF | RFF RCP
Ctr & Ctr1& Packet 1 + + + + +
BCH SoP . 5':‘3;‘ Fs’aCke‘ el [P Apbacée‘ 2 BCH SoP (11 64-bit gcH | Bon | ecn | Bew | son | FAme
(15 bits) | (32 bits) [ (11 64-bit Segments) (11 64-bit Segments) [ 15 ) [ (32 bits) Segments) (15 bits) | (15 bits) | (15 bits) | (15 bits) | (15 bits) |~ Sync
cpl cpl p5 cpd p3 cp2 cpl | (64 bits)
RFF | RFF RFF | RFF | RFF RCP
+ + + + +
ﬁ" L SCZ";”E“‘{“’ scH | ech | son | Bon | son | FAMe
nscrambled Data | 15 pits) | (15 bits) | (15 bits) | (15 bits) |15 bits) [ Sync
cp5 cp4 cp3 cp2 cpl (64 bits)

Fi gur e XXb.

Robust PDU Construction (Bottom Part)
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4. ALTERNATI VE SOLUTI ONS: None.

5. SYSTEM CHANGES REQUI RED: None.

6. CONFI GURATI ON | TEM DOCUMENTATI ON CHANGES:
M Li+- STDtd- 188-220C, Appendi x J, paragraph J.4, J. 4.1, J. 4.2, J.4.3, |

and J. 4. 4.
7. | MPACT ON | NTEROPERABI LI TY: None.
8. | MPACT ON RELATED DOCUMENTS: None.
9. | MPLEMENTATI ON DATES. TBD

10. OTHER CONSI DERATI ONS: Nepre—This SCC is associated with SCC #134 and
SCC #135.

11. REFERENCES: None.

12. Trouble Reports (TRs) ADDRESSED IN THI S SCC. None.
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